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White Paper
Results of Groundwater IM/IRA - 903 Pad VOC Investigation

In March 2005, soil sampling was conducted in the 903 Pad area (Individual Hazardous
Substance Site 112) at Rocky Flats Environmental Technology Site (RFETS) near Golden,
Colorado. This sampling was performed in support of the Sitewide Groundwater Interim

" Measure/Interim Remedial Action (Groundwater IM/IRA) Decision Document (Department of
Energy [DOE] 2005a) to identify the location and size of any remaining significant volatile
_.organic compound (VOC) source areas, if present, underlying the 903 Pad area. The project
also better defined the bedrock surface in this area.

Background

The 903 Pad area was used to store drums that contained radioactively contaminated oils ,
(primarily plutonium and americium) and VOCs from 1958 to 1967. The liquid in the drums was
primarily lathe coolant and/or carbon tetrachloride. However, hydraulic oils, vacuum pump oils,
trichloroethene, tetrachloroethene, silicone oils, acetone still bottoms, and other liquids were
also stored in these drums. When leaking drums were noted in 1964, the contents of the leaking
drums were transferred to new drums. The drums were removed from the area. Cleanup efforts
began in 1967 and consisted of removal of some contaminated surface soils, covering the area
with clean soil and installing an approximately 6-8 inch asphalt pad covering the entire 3.4 acre
area (DOE 2000). The 903 Lip area is an area of surface contamination that was caused by
high winds and rain that spread radiologically contaminated soils from the 803 Pad. '

An accelerated action to remove radiologically contaminated soils at the 903 Pad, including
asphalt and fill material from past cleanup actions, was completed in 2003. 20,213 cubic yards
of radiologically contaminated soil was removed from the 903 Pad area including 12,909 cubic
yards of mixed radiological and VOC-contaminated soil. The soil removal depths generally
ranged from 1 to 4 feet below the surface for the 903 Pad, though some areas were excavated
-4 to 6 feet deep (Figure 1). An accelerated action to remove radiologically contaminated soils
the 903 Pad Lip Area was completed in 2004 with removal of 49,800 cubic yards of
contaminated soil including 550 cubic yards of mixed radiological and VOC-contaminated soil.

While near surface VOC contaminated soils were removed as part of the accelerated action,
actions to address deeper VOC contaminated soils, with the potential to contribute to .
groundwater contamination in and near this area, was deferred to the Groundwater IM/IRA.

The 903 Pad area presently consists of artificial fill and Rocky Flats Alluvium underlain by the
Arapahoe formation. Artificial fill was used to backfill the excavations after the soil removal
accelerated action and can be greater than four feet thick in some areas. Under the fill material
is the Rocky Flats Alluvium, which is about 15 to 25 feet thick in the area of the 903 Pad and
composed of poorly stratified and poorly sorted gravel (Knepper, 2005). Underlying that is the-
Arapahoe Formation composed of claystone and silty claystone with some lenticular sandstones
(EG&G, 1995). Shallow groundwater in this area occurs primarily in the Rocky Flats Alluvium,
subcropping lenticular sandstones (Arapahoe No. 1 Sandstone) and the weathered claystone.
The average depth to water beneath the 903 Pad is approximately 19 feet but can vary from 7
to 22 feet deep.
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Investigation Approach

Five areas where VOC-contaminated soils were potentially present at depth were identified
using historical borehole and soil gas data (Figure 2). In addition, the VOC data collected for the
soil removed and disposed of as waste during the accelerated action was utilized to indicate
areas where VOC contamination concentrations in soil were previously high. For example, soil
with tetrachloroethene concentrations over 100,000 micrograms/kilogram (ug/kg) was removed
during the remedial action. In this area, higher concentrations of VOCs potentially may be
present in the soil or dense non-aqueous phase liquids (DNAPLs) may have migrated
downward and be present at depth.

The investigation was conducted as described in the Sampling and Analysis Plan Addendum
developed for the 903 Pad VOCs (DOE 2005b). Twenty-five locations were sampled to bedrock
within the five areas with the highest potential for residual VOCs (Figure 1). Figure 2 shows the
target areas as well as the previous subsurface sample results. .

Seventeen locations were drilled to bedrock with the Geoprobe®. The other eight were drilled
with a dual-wall, reverse-circulation percussion drill rig. All boreholes were logged and the logs
are included in Appendix A.

Samples were collected and analyzed from all intervals between the bottom of the fill from the
previous soil removal to six feet below surface. The upper sampling intervals are generally
between 4 feet (bottom of the fill) to 10 feet deep (6 feet below the fill) in accordance to the
Sampling and Analysis Plan (DOE 2005b). Intervals from6 ft to bedrock were cored and visually
inspected for staining or other signs of contamination and screened with a photo-ionization
detector (PID). VOC samples were collected and anaiyzed from core intervals where there were
stained soils or elevated PID readings. In addition, VOC samples were collected immediately
above and immediately below the bedrock surface. A total of 124 samples were collected and
analyzed using Environmental Protection Agency Method 8260.

Geologic Setting

The investigation results were consistent with past investigations. In the 903 Pad area, fill
material was generally three to four feet thick. In the 903 Lip Area (Area 5), fill material was
approximately one foot thick. Alluvium and some colluvium were encountered beneath the fill
material and ranged from 11 to 23 feet thick. The alluvium consisted of clayey gravel with
varying amounts of sand. Clay was more predominant in some areas, particularly in the
northern part of Area 1 where gravelly and sandy clays are 11 to 14 feet below the surface.

The top of bedrock was encountered at depths ranging from 14 to 28 feet below the current
ground surface. The bedrock at most locations was claystone; however, Arapahoe sandstone -
was encountered on the north side of Area 1, the southeast corner of Area 3, and. at Area 5. The
bedrock surface map was revised to reflect these additional 25 locations and is provided below
(Figure 3). : : :

The bedrock surface confirms the presence of paleoscour in the bedrock across the center of
the 903 Pad area and extending to the east. This directs groundwater flow to the east.
Groundwater flow modeling concludes that most groundwater flow is to the east (DOE 2005a).
A conceptual cross-section showing the paleoscour and other geologic features is presented in
Figure 4. .
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At the northeast corner of the Pad, the Arapahoe Sandstone appears to direct a small portion of
groundwater flow to the north and northeast. The groundwater flow model indicates that there is
a flow divide in that area and that water in the Arapahoe sandstone probably flows both north
towards the Mound Plume Treatment System and northeast towards the East Trenches Plume
Treatment System. '

Analytical Data

The predominant VOCs detected in all the sampling events were tetrachloroethene and carbon
tetrachloride. As shown on Figure 3, the highest concentrations, 6,200 ug/kg carbon
tetrachloride and 7,180 ug/kg tetrachloroethene, were found at location CP39-066 at a relatively
shallow depth (4-6 feet below ground surface). Trichloroethene and chloroform were also
detected with the highest concentrations at 167 ug/kg and 273 ug/kg, respectively No other
VOCs were above 100 ug/kg. Because very few of the VOCs were detected above 100 ug/kg
(less than 12% of the results), 100 ug/ kg was used as an indicator of areas where higher VOCs
were present. The detected VOC concentrations and the Wildlife Refuge Worker Soil Action
Levels are shown in Table 1. :

Many of the analytes detected below 100 ug/kg are degradation products of tetrachloroethene
and carbon tetrachloride. These include cis 1,2—dichloroethene, methylene chloride,
trichloroethene, and chioroform. Although these may have been part of the original release, they
are also very common degradation products. Other VOCs detected such as acetone,
naphthalene, trichlorobenzene, toluene, and styrene were probably part of the original release,
but likely made up a minor portion of the release. Low levels of methylene chloride, and 2—
butanone are most likely a result of cross contamination at the laboratory since they are

common laboratory contaminants. As shown in Table 1, many of the analytes detected at lower
concentrations were found in the laboratory blanks.

Inveétigation Results

Based on the results of this investigation and previous investigations, most of the residual VOCs . . -

are in the upper part of the vadose zone (the zone of unsaturated soil above the water table).
The highest VOC (tetrachloroethene) concentration found in this area was over 100,000 ug/kg
in soil that was excavated during the accelerated action. The highest concentration of any VOC
below ten feet was carbon tetrachloride at a concentration of 1,820 ug/kg, although most
locations were significantly lower. VOC concentrations at the bedrock surface, where Dense
Non-Aqueous Phase Liquid (DNAPL) would be expected, range from 0.11 to 1820 ug/kg. The
absence of significant VOC concentrations in soil samples taken from the top of bedrock -
suggest that if DNAPL is present, its areal extent is very limited and does not warrant an
accelerated action. Based on VOC concentration and areal extent, the significant VOC sources
were in the upper 6 feet below ground surface and were removed during the preVIous
accelerated actions. ‘

At locations where significant DNAPL was found below the water table:

.« Soil contamination was mostly below the water table where it could act asa contmunng

source of groundwater contamination.

¢ Only residual soil contamination in these areas was found in the vadose zone, in small
areas where the release occurred. . ,

o Very high VOC concentrations in soil or DNAPL were found beneath and/or downgradient
of the release at the contact with low permeability materials, such as claystone, where the
DNAPL tended to pool in low spots.
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At RFETS, DNAPL was found at both Individual Hazardous Substance Site (IHSS) 118.1-

Carbon Tetrachloride Spill and IHSS 153 — Qil Burn Pit #2 where pools of DNAPL were found

on the top of the bedrock claystone surface. At the 903 Pad, the high concentrations of VOCs

were found in the upper six feet of soil and very low VOC concentrations were found below the

water table. Soils directly below the very highest contaminant concentrations did not contain 1
significant concentrations, either below the water table, or at the top of the claystone surface,
indicating that significant DNAPL is not present at the 903 Pad.

Conclusions

The majority of the VOC contaminated soils that potentially could act as a continuing source of
groundwater contamination were removed during 903 Pad accelerated action. Based on the
investigation results, there is no evidence that a significant VOC source area remains and
therefore, an accelerated action, including additional soil removal, is not required. However, as
described in the Sitewide Groundwater IM/IRA (DOE 2005a), residual soil contamination will be
addressed using enhanced biodegradation to improve the groundwater quality in this area.

Given the geology and history of the 903 Pad area, there are a number of possible reasons why
the higher contaminant concentrations of VOCs might remain close to the surface where they
were spilled.

e The releases were a result of small sources spread out over a large area. No more than
55 gallons of fluid could be released from any given drum at any time. Because the
release was spread out over a large area, most could be adsorbed onto the soil before
reaching the water table.

. e The releases likely occurred over time from small leaks as the drums corroded, rather
than from catastrophic drum failure. This allowed the VOCs to slowly adsorb into the
near surface soils rather than penetrating deeper. The VOCs were mixed with other less-
dense organic liquids such as coolants, hydraulic oil, and cutting oils, that may have
further slowed migration. In contrast, the DNAPL at IHSS 118.1 occurred because of
large volumes of carbon tetrachloride were released quickly at a single location.

e Clay and caliche layers likely restricted downward migration. The alluvium present has a
high proportion of clay, and clay lenses were encountered beneath Area 1 where the
highest VOC concentrations were found during the 903 Pad remediation.

¢ The asphalt cover placed over the 903 Pad reduced the percolation of groundwater
through the contaminated soils, minimizing downward migration of contaminants.

Enhancement of Groundwater Quality at the 903 Pad

Because residual VOC is present after completion of previous source removal action, in-situ
biodegradation was initiated to further enhance groundwater quality at the 903 Pad. An
amendment was inserted in three arcs across the major downgradient contaminated
groundwater flow path. The amendment was inserted into the subsurface through Geoprobe
holes and boreholes that were placed at regularly spaced intervals across the flow path through
the potentially contaminated intervals. The placement of the amendment is documented in a
contact record that includes a map of the insertion points (Appendix B).
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Table 1 Analytical Results of VOC Samplmg at the 903 Pad

Location} Start' | End : Aalyte oo . Result | Wildlife Refuge ‘Lab Result | Validation : -
dee Depth| Depth | - - . L r o (uglkg) Worker Soil = | “Qualifi ier .. | Qualifier Code
.. i (Feet) | (Feet) |. - A EE Action Level - Codes | - v -
L C S N {ug/kg) - :
Area 1
CP38-085| 4 6 |Cis 1,2-Dichloroethene 18 * J V1
CP38-085| 4 6 Tetrachloroethene . 76.3 615000 - V1
CP38-085| 24 24.5 |Carbon Tetrachloride 12.8 81500 - V1
CP38-085| 24 24.5 |[Cis 1,2-Dichloroethene 144 * - V1
CP38-085( 24 24,5 |Tetrachloroethene 66.9 615000 - \"Al
CP38-085| 24 24.5 |[Trichloroethene 14.2 " 19600 - V1
CP38-085| 24.5 26 |Cis 1,2-Dichloroethene 0.787 * J V1
CP38-086| 4 6 |Cis 1,2-Dichloroethene 18 * J Vi
CP38-086| 13.5 | 14.5 |Cis 1,2-Dichloroethene 34 * J Vi
CP38-086| 24 24.5 |Carbon Tetrachloride 43.2 81500 - V1
CP38-086| 24 24.5 |Cis 1,2-Dichloroethene 393 * C- V1
CP38-086| 24 24.5 |Tetrachloroethene 94.8 615000 - V1
CP38-086| 24 24.5 |[Trichloroethene 24.4 19600 - V1
CP38-086| 24.5 26 |Carbon Tetrachloride 34 81500 - V1
CP38-086| 24.5 26 |Cis 1,2-Dichloroethene 28.9 * - V1
CP38-086| 24.5 26 |Tetrachloroethene 59.8 615000 - V1
CP38-086| 24.5 26 |Trichloroethene 21.3 19600 - V1
CP38-086| 26 27 |Carbon Tetrachloride 27.6 81500 - V1
CP38-086| 26 27 |Cis 1,2-Dichloroethene 10.5 * J V1
CP38-086| 26 27 [Tetrachloroethene 25.9 615000 - V1
CP38-086| 26 27 |Trichloroethene 21.8 19600 - YA
CP38-087| 3 4 Cis 1,2-Dichloroethene 28 * J V1 -
CP38-087| 3 - 4 [Tetrachloroethene 17 615000 B V1
CP38-087| 3 4 |Cis 1,2-Dichloroethene 3.1 * J V1
CP38-087 14.5 15 |Cis 1,2-Dichloroethene 33.9 * - V1
CP38-087| 14.5 16 |Tetrachloroethene 12.2 615000 B A
CP38-087| 23.9 | 24.4 |Cis 1,2-Dichloroethene 0.58 * J V1
CP38-087| 23.9 | 24.4 |Tetrachloroethene 37.1 615000 - Vi
CP38-087{ 24.4 | 24.9 |[Carbon Tetrachloride 19.5 81500 - V1
CP38-087] 24.4 | 249 |[Cis 1,2-Dichioroethene 54 * J V1
CP38-087] 24.4 | 24.9 |Tetrachloroethene 29.6 615000 - Al
CP38-087| 24.4 | 24.9 |Trichloroethene 26 - 19600 - YA
CP38-088| 3.4 4 |Acetone 71 . 102000000 ood V1
CP38-088{ 3.4 4  |Methylene chloride 2 2530000 JB JB1
CP38-088| 34 4  |Tetrachloroethene 38 615000 J \'Al
CP38-088| 3.4 4  |Trichloroethene 28 19600 J YA
CP38-088| 4 6 |Acetone 6.4 102000000 J V1
CP38-088| 4 6 Methylene chloride 1.8 2530000 JB JB1
CP38-088| 4 6 Tetrachloroethene 0.51 615000 J V1
CP38-088| 4 6 Trichloroethene 0.62 19600 J V1
CP38-088{ 13.4 { 14.4 |Acetone 6.7 102000000 J V1
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Table 1 Analytlcal Results of VOC Sampllng at the 903 Pad (contlnued)

e

BREE] (e ik Xk -, : o
CP38 088 134 | 144 mthylene chloride 1.6 2530000 JB JB1
CP38-088| 13.4 14.4 |Tetrachloroethene 0.32 615000 J V1
CP38-088| 17.1 18.1 {Acetone 11 102000000 V1
CP38-088| 17.1 18.1 |Carbon Tetrachloride 9.7 81500 - V1.
CP38-088| 17.1 18.1 |Chloroform 1.3 19200 J V1
CP38-088( 17.1 18.1- |Methylene chloride 1.6 2530000 JB JB1
CP38-088| 17.1 18.1 [Styrene 0.14 123000000 JB JB1
CP38-088| 17.1 18.1 |[Tetrachloroethene 14 615000 - V1
CP38-088| 17.1 18.1 [Toluene’ 0.15 31300000 JB V1
CP38-088| 17.1 | 18.1 |Trichloroethene 1 19600 - Vi1
CP38-088| 23 23.7 |Acetone 8.5 102000000 J \'Al
CP38-088( 23 23.7 |Cis 1,2-Dichloroethene 1.6 * J V1
CP38-088| 23 23.7 |Methylene chloride . 26 2530000 - JB JB1
CP38-088| 23 23.7 |Tetrachloroethene -0.27 615000 J Vi1
CP38-088| 23.7 | 24.1 |Acetone 8 102000000 J V1
CP38-088| 23.7 | 24.1 |Carbon Tetrachloride 0.78 81500 J V1
CP38-088| 23.7 | 24.1 |Cis 1,2-Dichloroethene 4 * J \'Al
CP38-088( 23.7 | 24.1 |Methylene chloride 2.9 2530000 JB JB1
CP38-088( 23.7 | 24.1 |Tetrachloroethene 0.91 615000 J Vi1
CP38-088| 23.7 | 24.1 [Trichloroethene 0.55 19600 J V1
CP38-089] 3 4  |Tetrachloroethene 10.6 615000 - V1
CP38-089| 17 18 |Carbon Tetrachloride 223 81500 E \Al
CP38-089| 17 18 |Cis 1,2-Dichloroethene 2.32 * J V1
CP38-089| 17 18 |Tetrachloroethene 228 615000 E \Al
CP38-089| 17 18 |Trichloroethene 167 19600 - V1
CP38-089| 21.5 | 22.5 |Carbon Tetrachloride 224 81500 - vi
CP38-089| 215 | 22.5 |Tetrachloroethene 16.5 . 615000 - vl
CP38-089| 21.5 | 22.5 |Trichloroethene 7.18 19600 - V1
CP38-089| 22.5 | 23.5 |Carbon Tetrachloride 305 81500 E v
CP38-089| 22.5 | 23.5 |Tetrachloroethene 77.7 615000 - Vi
CP38-089| 22.5 | 23.5 |Trichloroethene . 54.8 19600 - Vi
CP38-090| 3.3 4 |Acetone 9 102000000 J V1
CP38-090| 3.3 4  |Methylene chloride 1.9 2530000 JB JB1
CP38-090| 3.3 . 4 |Tetrachloroethene 24 615000 J V1
CP38-090| 3.3 4  |Trichloroethene 0.69 19600 J V1
CP38-090| 4 6 |Acetone 9.6 102000000 J V1
CP38-090] 4 6 Methylene chloride 1.8 2530000 JB - JB1
CP38-090| 4 6 Tetrachloroethene 0.44 615000 J \'Al
CP38-090| 4 6 |Trichloroethene 0.27 19600 J V1
CP38-090| 21 22 |2-Butanone 2.2 192000000 N V1
CP38-090| 21 22 |Acetone 10 102000000 J V1
CP38-090} 21 22 |Methylene chloride 1.6 2530000 JB JB1
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Table 1 Analytical Results of VOC Sampling at the 903 Pad (continued)
Location | Start [ End - - Analyte """ :. | Result: | Wildlife.Refuge |Lab Result|. Validation ..
. Code - |Depth| Depth | . .=~ - | (ug/kg) | Worker Soil. .| Qualifier Qualifier Code
..~ |(Feet)| (Feet) ‘ S .. .| ActionLevel ‘|. Codes [|.. . . : -
CP38-090| 21 22 |Tetrachloroethene 37 615000 J \A
CP38-090| 21 22 |Trichloroethene 1.3 19600 J Vi
CP38-090| 22 23 |Carbon Tetrachloride 8.4 81500 - Al
CP38-090( 22 23  |Chloroform 0.46 19200 J V1
CP38-090| 22 23 |Methylene chloride 1.8 2530000 JB JB1
CP38-090f 22 23 |Tetrachloroethene 43 615000 - V1
CP38-090] 22 23 [Trichloroethene 5.3 19600 J V1
CP39-059| 3.2 4.5 |Tetrachloroethene 19.6 615000 B J1
CP39-060( 3.4 4.5 |Cis 1,2-Dichloroethene 10 * J V1
CP39-060( 3.4 4.5 |Tetrachloroethene 109 615000 - V1
CP39-060| 4.5 6 Cis 1,2-Dichloroethene 12.9 * - V1
CP39-060| 4.5 6 Tetrachloroethene 36.9 615000 - V1
CP39-060( 11.7 | 11.9 |Cis 1,2-Dichloroethene 4.1 * J V1
CP39-060( 11.7 | 11.9 |Tetrachloroethene 40 615000 - Vi
CP39-060f 15.8 | 16.3 |[Cis 1,2-Dichloroethene 116 ' - Vi
CP39-060) 158 | 16.3 |Tetrachloroethene 269 615000 E Vi
CP39-060] 158 | 16.3 [Trichloroethene 12.9 19600 - Vi
CP39-060| 16.3 16.8 |Cis 1,2-Dichloroethene 27.7 * - V1
CP39-060| 16.3 | 16.8 |Tetrachloroethene 61 615000 - A
CP39-061| 3.5 4.5 [|Tetrachloroethene 14.2 615000 - \A
CP39-061] 4.5 6 [Tetrachloroethene 21.3 615000 - V1
CP39-061) 14.2 | 14.7 |Tetrachloroethene 19 615000 - V1
CP39-061| 14.7 15.2 |Cis 1,2-Dichloroethene 11 * - \'A
CP39-061| 14.7 15.2 |Tetrachloroethene 910 . 615000 E \'Al
CP39-061) 14.7 | 15.2 |Trichloroethene 71.4 19600 - Vi ,
CP39-061] 16.8 | 17.3 |Tetrachloroethene 63.5 615000 - V1 - -
CP39-061| 19.5 20 |Tetrachloroethene 47 615000 - Vi
CP39-061| 20 20.5 |[Carbon Tetrachloride 56.2 81500 - vl -
CP39-061| 20 20.5 |Cis 1,2-Dichloroethene 5.64 * J v
CP39-061| 20 20.5 |[Tetrachloroethene 781 615000 E \A |
CP39-062| 34 4.5 |Cis 1,2-Dichloroethene 24 * J \A
. |CP39-062| 3.4 4.5 |Tetrachloroethene 81.2 615000 - V1 )
CP39-062| 4.5 6 |Cis 1,2-Dichloroethene 89.2 * - S V1 LT
CP39-062| 4.5 6 |Tetrachloroethene 35 615000 - v L.
CP39-062| 19.1 19.5 |Cis 1,2-Dichloroethene 29.1 * - Y P
CP39-0621 19.1 19.5 |[Tetrachloroethene 69.3 615000 - VYT T
CP39-062| 19.1 |' 18.5 |[Trichloroethene "~ 6.55 19600 - A R T
CP39-062{ 21 22 |{Carbon Tetrachloride 357 81500 - Vi
CP39-062| 21 22 |Cis 1,2-Dichloroethene 94 * - \Al
CP39-062| 21 22 |Tetrachloroethene 99.1 615000 - V1
CP39-062| 22 23 |Carbon Tetrachloride 20.8 81500 - A\l
CP39-062| - 22 23 |Cis 1,2-Dichloroethene 94 * J \A
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Table 1 Analytlcal Results

of VOC Samplmg_} the 903 Pad contmued
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nayte Tl ReGuIt: [ Wildlie Refuge) | Lab Res

CP39 062| 22 23  [Tetrachloroethene 39.1 615000 \%!
CP39-063| 3 4 |Cis 1,2-Dichloroethene 1.6 * J V1
CP39-063| 4.5 6 Cis 1,2-Dichloroethene 7.08 * - \Al
CP39-063| 13.5 14 |Cis 1,2-Dichloroethene 31.9 * - V1
CP39-063| 13.5 14 |Tetrachloroethene 47.8 615000 B J1
CP39-063| 14 14.5 |Cis 1,2-Dichloroethene 44.6 * - V1
CP38-063| 14 14.5 [Tetrachloroethene 62.4 615000 B J1
Area 2
CP39-064| 3.5 45 |Acetone 8 102000000 J V1
CP39-064| 3.5 4.5 |Methylene chloride 2.1 2530000 JB JB1
CP39-064| 3.5 4.5 [Naphthalene 0.56. 3090000 JB JB1
CP39-064} 4.5 6 1,2,4-Trichlorobenzene 0.51 9230000 JB JB1
CP39-064| 4.5 6 1,2-Dichlorobenzene 0.19 31200000 JB JB1
CP39-064| 4.5 6 |Acetone 11 102000000 J V1
CP39-064{ 4.5 6 |Methylene chloride 2.2 2530000 JB JB1
CP39-064| 4.5 6 |Naphthalene 1.1 3090000 JB JB1
CP39-064| 45 - 6 |[Styrene 0.086 123000000 JB JB1
CP39-064| 9.5 10.5 [1,2,4-Trichlorobenzene 0.32 9230000 JB JB1 .
CP39-064| 9.5 10.5 {1,2-Dichlorobenzene 0.12 31200000 JB JB1

.|CP39-064{ 9.5 10.5 [Acetone 18 102000000 J V1
CP39-064| 9.5 10.5 [Methylene chloride 2 2530000 JB JB1
CP39-064| 9.5 10.5 |[Naphthalene 0.71 3090000 Js JB1
CP39-064| 105 | 11.5 [Acetone 6.4 102000000 J V1
CP39-064} 105 | 11.5 |Methylene chloride 2 2530000 JB JB1
CP39-064| 10.5 | 11.5 [Naphthalene 0.52 3090000 JB JB1
CP39-064| 142 | 15.2 |Acetone 6.5 - 102000000 J V1
CP39-064| 14.2 | 15.2 |Methylene chioride 24 2530000 JB JB1
CP39-064| 14.2 | 15.2 |Naphthalene 0.43 3090000 JB JB1
CP39-064} 15.2 | 16.2 }Acetone 6.1 102000000 J Vi
CP39-064| 15.2 | 16.2 |Methylene chloride 2 2530000 JB JB1.
CP39-066] 3.3 4 |Carbon Tetrachloride 257 81500 E V1

- |CP39-066| 3.3 4  {Tetrachloroethene 782 615000 E \Al
CP39-066| 4 6 Carbon Tetrachloride 6200 81500 E Vi
CP39-066| 4 6 [Tetrachloroethene 7180 615000 E A
CP39-066| 156 | 16.1 |Carbon Tetrachloride 638 81500 E V1
CP39-066| 1566 | 16.1 |Chloroform 137 19200 - Vi
CP39-066| 15.6 | 16.1 |Tetrachloroethene 57.7 615000 - V1
CP39-066| 16.1 16.6 |Carbon Tetrachloride 1300 81500 E \Al
CP39-066| 16.1 16.6 |Chloroform 137 19200 - V1
Area 3 T
CP38-091 ] 4 | 6 [Tetrachioroethene I 682 ] 615000 ‘€ ] V1




Table 1 Analy
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rtical Results of VOC Sampling at the 903 Pad (continued

Location |- Start { End Analyte Result - | “Wildlife Refuge {LabResult| Validation
"Code '|Depth| Depth C e . o] (uglkg). | :Worker Soil -} Qualifier. |Qualifier Code
“. " |{(Feet)] (Feet) o 0| ‘ActionLevel | Codes | .. .
CP38-091| 24 24.4 |Carbon Tetrachloride 1000 81500 E J1
CP38-091| 24 24.5 |Carbon Tetrachloride 995 81500 E J1
CP38-091| 24 24.4 |[Chloroform 24 19200 - V1
CP38-091] 24 24.4 |Cis 1,2-Dichloroethene 4 * J Vi1
CP38-091| 24 24.5 (Tetrachloroethene 31.7 615000 - V1
CP38-091| 24 24.4 |Tetrachloroethene 7.48. 615000 - V1
CP38-091| 24 24 4 |Trichloroethene 15.1 19600 - V1
CP38-091| 24 24.5 [Trichloroethene 55.9 19600 - Vi
CP38-092| 3.5 5.5 |Cis 1,2-Dichloroethene 2.69 * J Vi1
CP38-092| 3.5 5.5 [{Tetrachloroethene 355 615000 - V1
CP38-092| 5.5 6 Cis 1,2-Dichloroethene 0.634 L J V1
CP38-092| 5.5 6 |Tetrachloroethene 6.1 615000 - Vi
CP38-092| 20 21 |Cis 1,2-Dichloroethene 0.934 * J V1
CP38-092| 26.4 27 |Carbon Tetrachloride 332 81500 E J1
CP38-092| 26.4 27 |Cis 1,2-Dichloroethene 1.7 * J V1
CP38-092| 26.4 27 |Chloroform 273 19200 E V1
CP38-092| 26.4 27 |Tetrachloroethene 16.5 615000 - V1
CP38-092| 26.4 27 |Trichloroethene 225 19600 - V1 .
CP38-092| 27 27.5 |[Carbon Tetrachloride 1820 81500 E J1
CP38-092| 27 27.5 |Cis 1,2-Dichioroethene 3.1 * J V1
CP38-092| 27 27.5 " |Chloroform 67.5 19200 - V1
CP38-092| 27 27.5 |Tetrachloroethene 19.3 615000 - \'A
CP38-092( 27 27.5 |[Trichloroethene 85 19600 - V1
CP38-093{ 4 6 Tetrachloroethene 12.6 615000 - V1
CP38-093| 27.5 28 [Carbon Tetrachloride 126 81500 - \A
Area 4
C038-082] 3 5 Methylene chloride 1.5 2530000 JB JB1
C038-082{ 3 §  |Tetrachloroethene 04 615000 JB JB1
C038-082] 3 5 |Toluene 0.14 31300000 JB JB1
Co38-082| 5 - 6 |Acetone 18 102000000 J Vi
C038-082| 5 6 |Methylene chloride 14 2530000 JB JB1 -
C038-082| 5 6  |Tetrachloroethene 0.46 615000 JB JB1
C038-082] 5 6 IToluene 0.13 31300000 JB JB1
C038-082| 16.7 | 17.2 |Acetone " 56 102000000 - V1
C038-082| 16.7 |" 17.2 {Carbon Tetrachloride 170 81500 - \Al
C038-082| 16.7 | 17.2 [Chloroform 6.6 19200 - A
C038-082] 16.7 | 17.2 |Methylene chloride 13 2530000 JB JB1
C038-082| 16.7 | 17.2 (Tetrachloroethene 0.68 615000 JB JB1
C038-082| 16.7 | 17.2 |Toluene 0.12 31300000 ~JB JB1
C038-082] 16.7 | 17.2 [Trichloroethene 0.24 19600 J Vi1
C038-082( 17.2 17.8 |1,1-Dichloroethane 0.25 22500000 J Vi
C038-082| 17.2 | 17.8 |1,1-Dichloroethene 7.8 17000 - V1




Table 1 Analytncal Results of VOC Sampllng at the 903 Padﬁ(gontmued
Totz . — s T Sy -
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C038-082} 17.2 17.8 |[1,2-Dichloroethane 0.88
C038-082| 17.2 | 17.8 |Acetone 18 102000000
C038-082| 17.2 | 17.8 |Bromodichloromethane 0.44 617000

[CO38-082] 17.2 | 17.8 |Carbon Tetrachloride 1800 81500
C038-082| 17.2 | 17.8 |[Chloroform- 61 19200
CO38-082| 17.2 | 178 Methylene chloride 1.8 2530000 JB JB1
C038-082] 17.2 | 17.8 |[Tetrachloroethene 1.4 615000 JB JB1
C038-082| 17.2 | 17.8 |[Toluene 0.11 31300000 - JB JB1
C038-082| 17.2 17.8 |[Trichloroethene 3 19600 J V1
C038-083| 17.5 18 |Carbon Tetrachloride 109 81500 - V1
CO038-084| 17.5 18 |Carbon Tetrachloride 228 81500 E V1
C038-084| 17.5 18 |Chloroform 13.7 19200 - V1
C038-085| 3 4  |Carbon Tetrachloride 47 81500 - \A
C038-085| 4 6 |Carbon Tetrachloride 101 81500 - V1
C038-085] 15 15.5 [Carbon Tetrachloride 165 81500 - \A
C038-085] 15 15.5 |Chloroform 15.1 19200 - \Al
C038-085| 15.5 16 |Carbon Tetrachloride 454 81500 - V1
C038-085| 15.5 16 |Chloroform _ 41.4 19200 - V1
C039-039| 10 12 |Carbon Tetrachloride 55.3 81500 - V1
C039-039| 16.6 | .17.1 |Carbon Tetrachloride 33.2 81500 - V1
C039-039| 16.6 | 17.1 |Chloroform 24.6 19200 - V1
Area 5 o
CP37-073| 24 4.4 [Tetrachloroethene 141 615000 - V1
CP37-073| 44 6 |Tetrachloroethene 6.38 615000 - V1
CP37-073| 18.7 | 19.2 |Tetrachloroethene 17.5 615000 - \"A|
CP37-073| 18.7 | 19.2 [Trichloroethene 6.18 19600 - \A
CP37-073| 19.2 | 19.7 |1,1-Dichloroethene 6.61 17000 - V1
CP37-073| 19.2 19.7 |Tetrachloroethene 154 615000 - V1
CP37-073| 19.2 | 19.7 |Trichloroethene 123 19600 - A
CQ37-086{ 18.7 | 19.2 |Tetrachloroethene 18.8 615000 - - V1
CQ37-086f 20 20.2 {Tetrachloroethene 60.2 615000 - \A
CQ37-086| 20 20.2 |Trichloroethene 59.4 19600 - V1
CQ37-087] 4.3 6 |Tetrachloroethene 17.7 615000 - V1
CQ37-087| 17.8 18.3 |Tetrachloroethene 109 615000 - Vi1
CQ37-087| 17.8 | 18.3 |Trichloroethene 18.6 19600 - \Al

= No action leve! for specific isomer
B = Detected in laboratory blank
E = Estimated value exceeding calibration range
J = Estimated value below required detection limit
V1 = Verified data
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NOTES General: USCS is modified for this log as follows:
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NOTES: General: USCS is modified for this log as follows:

Procedure No. RMRS/OPS-PRO.101

Materials amounts are estimated by % volume instead of % weight. Revision 0
(1) Badly broken core, accurate footage measurements not possible. Date effective: 12/31/98
(2 Corq breaks cannot be matched, accurate footage measurements not possible. . Pa‘ge 27 of 28
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Matsrials amounts are pstimated by % volume instead cf'% weight. Revision 0
(1) Badly broken core, iaccufate footage measurements not possible. Date cffective: 12/31/98
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Oting Equip: LewesPade — Sample Type: 2ol T Ze —
* RMRS LOGGING SUPERVISOR D
APPROVAL —_____ — —— DATE
3 g gg rAIMEME 2 g , S
£ H - 1 8 3
i g : 58'5 Ezsé ;g gg §§ j gg §.'§ ESS SAMPLE DESCRIPTION
‘ om "" b-.?- Y
~- - ' Sex M’f:’lf‘f{ay naxire mafl gravef
e | il Reddish bepwiin s R 7/3
; . Poollj-?jr_adﬂf, Saban kh—sa—\avtﬁfv
= , jmk'thé To 7\).4-\f2.:f¢ ‘?0. Ofo'o.)
. ;n'. 1,;}&1, submu\dld 7qu2 sand
— ) e
- — h : ,
3.4 e S i
- . 3.4 Clayey Gravef with sand
‘f. . 8;/'“. Gc {/ Z-)ffmk::{w white Syrgl, . ‘
0 140 {4p — ¢ _-///, SHEE, sand-svbmvndad, medinina g stz
. / 9 favef - sub,wj y.tu,(o. {in ),orru.hft
C C T / S lighthy wosst
g —S _// [Alluwu;uJ
¥ ' .o
‘-LéQ— e §, —-//‘ 5(4«(0'3 nfo /a,..g,g_‘ Ww_pr
0) pon -/ 0‘ l';' - 0-«-1;\ 00.1 'le(ﬁﬁ’:\)
8 / .vaa'*-h?—\. lan, quanzf b
H ‘7"{}_ Ty SRS/,
N £ 7-5-8.0 No Recoteryy
%0lcof3s| Y %_ng,a— 2dor S o
0-12.0 Soumt as 3. 725 M1l
. .
sl -.?//’ Pugngporelsias ja 6200
- ~ 9 — /}//
| - Lo 1/ -
4 o ! : . |
NOTES: Generat: USCS is modified.for this log as folows: Procedure No. RMRS/OPS-PRO.10
Materials amoums:: pstimated by % volume instead ofi% weight, . Revision 0
(1) Badly broken core, laccurate footage Mmoasurements hot possivle. ' Date effective: 12/31/98
(2) Cors broaks cannof be matchod, accurat foorage mpasurements ot possivte. _  Page270f28
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LS. DEPARTMENT OF ENHRGY ROCKY FLATS nant v |

FORM PRO.105A l
ROCKY FLATS ENVIRONMENTAL 'rzcunotpcv SITE Bomom LOG PAGE Z or _Z. |
Location - Narth: Jwr East: 3 , Aroa: _9p3Pad — 7
Date; _3-J-0S . P R AN Total Depth: __#r-—5 2" T4.8 '
Geologist: _A Fac 4 Company: (RS : .
Oritting Equip.: Ne«f’ube . ' Sample Type: _DualZupe. Protect No. _
RMRS LOGGING SUPERV!SOR S ,
JLAPPROVAL ————— _ DATE
Beof2, sl v | ¥ - ks
[ - [ s . |
gﬁ gag 5 §§§ gg ég i gg §.§ EgS SAMPLE DESCRIPTION |
G /: 7] see abpore
n o - e Veny Dk reem;k
120 120 {40 =< 6 17119 Staming 'yeleyﬂz 3/ Scn/ Grve/
—3 %9 ——t 2 . 12-13.0 No Reas Nar:c,subromdcl
- - ) SIO% frme absve_ 7%«6‘7
d &:F‘/
13.0 -~ 1.0 Samﬂf Ct. witl I‘ﬂ“?;.r
‘f'h(l' organics m.l >
Nc(allsk an»\ 5YR sﬁ/v;‘!f_r LAt
Pcor r;wtul, Mrdt Ura sdbm J«NJ,
2,3 haots
l*}o—l'/!é ,e-7 ml)c-sr-a 5)’?(2_
Len 12 Scka
14 ""%‘3’ 34 céci'.g,‘ ’ it b
‘ Ap3+-05
Iss iIss EZ‘D ' \
15.5 - (4.3 Coftuvrin, o
is.8 IJ bfv‘vé:éa, l:;"'k 6 %Jof
£ el S vovovnded 7¢a..h sand ]
}h SIg‘\J o Y Tracea Jra ravt O
leslibs]t.0 75 k-3-l.s it Sands fone y
weathuord plate o , \
: F _ . bf‘awnlsl\j::;‘ lo 3 smod. s \
%s o 17— rD >(6.8" i
I
~15— S ,
'p-l?—l v
A 2 , |
NOTES: Gonorat msnmwmwm‘,m : Procedure No. RMRS/OPS-PRO.10I
Matarials amounts are pstimatet by % volume instead cf'x weight. Revision ¢
(1) Badly broken core, iaccurate footage measuremerits not possidle. Date cffective; 12/31/98
{2} Core broaks anoo;be mawhod accurate !oongo rmuunmnu not possivle. ‘ Page 270f 28
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e

\'S. DEPARTMENT OF ENERGY ROCKY praTs MANT ¢

$.0(e.0138

ac

g agnerls as

IS

, | | FORM PRO.1014
nocg:r FLATS Ergxgzoig?omrmb TECHANOLOGY SITE BOREHOLE LOG PAGE | or 2
Boreh N|Mlbef: - : : M tton: . '!ﬁ e T
Location - North: Survewed — East: m&« N : Zu.r:w;ds« —
Quie:Efor T T e Total Depth: _f6.§7
Geologist: 4Loacheco S . Company: ¢Rs Project No.; -
Orilling Equip.: ~Leexfobe T ___Sample Type: Bt 7o ze —
RMRS LOGGING SUPERVISOR oo
APPROVAL = DATE’

NS RIETTIENE ! ' '

H - ) 3 .
ggg Ea§ Ezss gg gg §§ 35 gg g &gd " SAMPLE DESCRIPTION
, oM o' 0-3. Y - -
- Il Sa h4’f;lf’€(a7 mancrre sl 3N¢—p
— 1 l:{1| . Reddish Lepwi SIR ¥/3
14 Peotly—qraded, supap whaagravels
- -1, dek'_.hc P guaitzite o. 63‘.'..)
‘ ShA 1y SUbrvvnAsd Guants said
—2— | P Th mat + 7
p [Fll’
-—3 - | ¢ )
3.4 A ;
| e 13- Clayey Gaved wil sand
80 Lo | " Ge 17|75 poakish whize 5YR8/2
0 19 — ¢ _///, stife, Sand-svbovndsd, mediniun qyant2
P / 9 favef - sub,wj w'lu,(o.u»‘.), «7wu.f7t1:
3 - / S lighthy wost
§ —$ f/"/ LAtlam]
S /
i /.
)
¢ Sal- —6 —1 / q mfo :
5 6 % 3ﬂwf'"g. 1fo fange, A s
® L _/ O len - 0,450 i, teegTn)
,J::'! _7_/ vaﬂhﬁ\.la—\, qvanz b
-R\ '/]9 Ty STRs/,
é v L 7-5-8.0 No P«weg

8.0-12.0 saumt as 3.4.9.5 1

i ~ 6-28°

NOTES: Generat USCS ks mod:ﬁcd!m

T
|
3 SNNNNY)

Procedure No. RMRS/OPS-PRO. 101

1401 1-910.01 34-930% Form GT.3AXO01.4)

"o e voe s sormy e

this log a3 folows: U
Malerials amounts are pstimated by % volume instead 'of}% weight, Revision 0
(1) Badry broken core, accutate footage measurements not possible. Date effective: 123198
{2) Core breaks am_w'} bo matched, &ccurato foofage mpasurements not possivle. - Page 27 of 28




US. DEPARTMENT OF ENERGY ROCKY #L4TS pLanT

FORM PRO.1914
ROCKY FLATS snvmoimznnu mcaivonpcvsxnnonmom LOG PAGE 2 of_Z
Borehole Number o , Surface Elevation: swm,e«/ '
Locmon3 P;ong East: - Aea: _9p3Pad ~ D
Date: _23-J-05 ~ ~ S - Total Depth: t& /.87
Geologist: _A facheco ; : . Company: R Project N
Orilling Equip.: _zve«Hvbe Samp!e Type: bkdﬂ role o.:
RMRS LOGGING SUPBRVISOR , .
APPROVAL - e — DATE’
1 é 1 s g ! z :g )
§ & : g 1] ~
g§§ 3 zsg'is gg é? i gg g §=§ SAMPLE DESCRIPTION
d . Lol 4 ) : . ) e
G | //r see abore
-7
i ~ - ing Veng Dk recwish g
120|120 |40 [P é e Sty ek Y s«»/ Grave
——319 — 12— 12-13.6 No Rees coarse, s Jhroimdad
| _ Slo“yk ‘GM abe ve_ 7"0\(( ‘7’
“H,
. —'3J7— 13.0 - f.0 Samﬁ, Cloy ity \I4G41Yy
<L / Frace organics o st
L/ 164 v.dk. A""“"g
=~ - redeish bpmns, 5y sM Jm,5-7
. / POOI 2::\““,[ M\';(:Um Svbro ;...,4/’
— 2,3 5 .
’4-*'//, I./O—Nf‘;zgu éffl 5 r-f“k?rf e br]
& 19 a'yl-
Mg—v—of
I5S |lss)20 g -
AN /5.6 - 7.3 cl Collvrvan
5.8 cL %/ Ii.bmm I:;'k 6/1-£ ; d{’.ﬂq-Jos’
E e [ o= / atfgfe‘—'hzd-k S vbrovid S gvacte sand
77 9t by o 3T, frmee omnl o.
65 libs] .0 s k-3-lt.s ~s; hy Sandstv
) F =~ - J{{,‘t weathand cm hfc? s med. Sty
0. brawouﬂ\ grey (o, /7_
.5 ~h— 6.0
-
ol 2 | A
NOTES: Generat: USCS is modﬂod for this log as follows: Procedure No., RMRSIOP%-N?(_).IO‘I)
Matsrials amounts are Pstimated by % volume instead d'% weight. evision 0
(1) Badly broken core, iaccuiate footage measurements fot possidle. Date effective: 1273198
{2) Core breaks canno} bo matchod acqurate loongo nmsuromom: not possivle. : Page 27 of 28

1401193000 34-920% Farm GT.4ANOM01, 4




g_‘\

US. DEPARTMENT OF ENERGY ROCKy ' § |
. - mn ﬂAN‘I‘ : B FORM PRO.101A
R.‘.’Cfg ::‘LmAb’:"S' Eggggizrxmu manOchvm BOREHOLE LOG PAGE L o 2
é.m - ?%?::S“ME:EM: L nrge. 7, A mtfosgfl S L 4
e S/ — e—— e T
Geologist: _A.fadeco - - ' : Ew _LZ"S—"" .
Oriting Equip: £ 2771 T B Skon Tm—HET“F___C ProjectNo.: ____ -
RMRS LOGGING SUPERVISOR o '
Eralf oBiast e | § |
858 ElSEQS :g é & g ‘
35' §§§s§ '3» gg | { § sg i §s§ SAMPLE DESCRIPTION
6M B J1le &“J'&.If-c!qy nuxhre Mﬂxamrtﬂ
~ . =1 |4 Ak y € Uossisf{ bnpeum 1072y 1y
_y 10 foc'y-grady
= y Sasnd - wl.—coar:edr. Svb mmcle d
- -l Ganf- fvloa.ha._/bu\, $wz:'6.(0-l';)
e 2. e ’
l, [Fl'/(
— -1 J ,
g
| - fes ' . W s.s-0.0ca
: — T/ Sk Y2y Gravel
fo Mo |40l | el ’/ Yelowionred Syr s/ fo
. | Pedditgray sye 5, gray 6/,
c - --/ . 344“'—(’ ~Svban lar Tvsrrz',lg_
e : d% f”"g—'g—(udel .
_f: / ,C"g‘ s, derce Sand- med .,
- -% S'/fjﬂy Mot . Svb roundod
' ' CAllunvan]
6o —6— ‘/l '
.7 ..‘&
%.21%.0 fo : V//, - o .
9. ¢ CIAY Gravef asg _a‘wve with
— —% Felered pRé(3-
L o /%/

NOTES: Generat USCS ls modified for this log as follows:

Procedure No. RMRS/OPS-PRO.101

Matsrials amounts ase pstimated by % volume instead otg% weight, Revision 0
(1) Badly broken core, iaccurate footage measurements hot possile. Date effective: 1273198
{2) Core breaks cannof bo matched, accurate footsge measurements not possivle. : Pa.ge 270f 28
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!'S. DEPARTMENT OF ENERGY ROCKY FLuTS pLany

| . FORM PRO. 1914
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE, BOREHOLE LOG PASE Z or 7]
Borehole Number: _ CP39-04/ " Surface Elevation; Surveyed T
Locmlon—jN;:rg}' Sileyed East surveyed Area; _ 93 Pad ’
Date: = ” e Total Depth: AL
Geologist: _4 zin; checo R . ' : mpany: _(K ) . .
Oritting Equip.: (L F(obe‘ — g:m ple T}m—-—&?__:'_hué TToi ?fclect No.: —_
RMRS LOGGING SUPERVISOR - Lo ’
APPROVAL —_— DATE’
. :
2 HEHEHETIME ik - -
23 Eaz 32 s g 3 2 58 -
ga! g §5§’s‘§ 5 25 | g | sg §° 55. SAMPLE DESCRIPTION
ac 7 cmyey Grave! as akove_
Ty S aore - b
~ -%\/ 7VM;:’£PLC'°*:”€3’} ’”MZU""‘:"/
12.0]n.014.0 /2 15-12.0 Capy Grazh a4 2 bamﬂﬂwﬂ#
i i : [2.0-73., Na eco\refyj $Iu:J‘
'3 e .
A— f \:3.2-13.7 Clayey Grovel [mluvw}:]
ac| _7 asabove
Ve viz.7-14.7 vae(h_,- Clay yellowish ed.
C/L— /f—% Jrn,v'f-e-(d.ol 7> 0.05 ,i.) Iubanﬁm ;C\‘l/zct:
1#2 / POty graded Lotuniny
L ~ -/ cla, - SHFF, st4 bty mast-
: 7 3 A
e /S weed ST 14-2-16.0 Sandy Cf WAL fem N
47 cL s~ yellavesh re Sy;‘{//‘ : < grart
EvoC = _/ f””? 5f'ad.¢c/
_ 5.2 / med "coarse sand svbrevnded quantz
/é.o It.o |2-8 _/g,% vl <€, 0.03ihn
/ clag - sSINFF ,slg b7 oSt~
s = . / 160 - 16:8 same a3 bove 14 y-1s.0
‘ //' 168-17-§ Gravel [-Co”uwu;uj
voc _./7.-..‘// WM-(oia #%0.055) asabove 13744 7
s|nsiLs = I T/"n Ratosas
, =178 Lofus
- '
— 75— .
. 20 |

NOTES: Generat USCS s modified for fhis log as fotlows:

Matariats amouns are pstimatod by % volume insiead of % welght Revision 0
(1) Badly broken core, iaccurate footage measurements ot possible. Date effective: 12/31/98
(2] Core breaks cannof bo matched, accurate footage measurements not passiale. : Page 27 of 28

Procedure No. RMRS/OPS-PRO.10{

4401143001 34-910% Formn GT.4A X OVO1.4)
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.j;s. DEPARTMENT OF ENERGY ROCKY 'm)rrs‘ PLANT

N

FORMPRO.1014 "

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE _I_oF
Borehole Number: _CP34- O, | Surface Elevati
Location.- North: 2491709 _Fast: :2°€ 867 . Area: A00-(( ?:70'5 (294
Date: _3- ”2’5\;_ - Total Depth: . ‘ .
Geologist: “TA4 Company: URS Project No.: &Ri190e-
. Drilling Equip.: kzoe Wb, AC-00e Sample Type _Qf[[l"'?oo'\ : : ‘
RMRS LOGGING SUPERVISOR
APPROVAL . : : DATE .
3y, |2 :§§9§ os |2, | 5 HFERE
x ul Y 3 - ‘® ] : z I .
§§§ gaé sE28 33|38 §§ HIH sd 348 SAMPLE oescmpnow
= —g!‘g' = .1°8 P B09/w 32—‘3 2Ry 093—( A
’ T U LK
: LA ““"" i“'"“"“” ""?‘-“S@.‘C\"LWL\{WA .
e . - ‘ ""_S feomn © +o
‘3' 1 Skw \. W"‘Fnsj \'3_(, +¢' r\\h(
.'M f » —{ 4 — Civetor 1»03 «9 + ie +V\e'o-\5\:u‘. 3‘@“ -J
{4< (A 9.8 =300 Sc.-\p Sravcl (‘e.éo‘Q‘ kjﬂ
’ G L llow 7.6 fQ / -y
1y G-P r s é ¢ Conrse -
) /o 20— 0. P—é‘h&g\ Sp«&r‘o.w\‘g\ mouf'%' I
@ 5.l , ot ¥
6.5 — ® )o’o TX.0 T,
e e (& Wt Oflve 3J‘<y ‘5'~/é/)~
310 —= 21 ﬂ. - '"‘M*b ?"' ye ('V'fs brawn
. '
=22
L 23]
Y
NOTES: ‘General: USCS is modified for this log as follows: Procedure No. RMRS/OPSJ’RO. 101
Matérials amounts are estimated-by % volume instead of % weight. ’ Revision 0.
(l) Badly broken core, accurate lootage measurements not possible. s e 7
(2)-Core breaks annot be mau:bed accura(e 1ootage measuremens not possable Date.et_ffectn;; : 2{73:);-9288

®.
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US. DEPARTMENT OF ENHRGY ROCKY FLATS pLant

- /0

DN

N C
to]3 I
8.0 |6-0 -Ob e § —
i +
3
Q‘ B

|
\\\.'\\

NN

- FORM PRO. 1014
ROCKY FLATS ENVIRONMENTAL TECHNODQGY SITE BOREHOLE LOG PAGE _/ oF_2-
Borehole Number: Cﬂi;-,oéz . Surface Elevation: - St ivewed T
Location - North: Sirvege em: RTC - Nea: 703 Pad
Date; _F-/0€ : e . Total Depth; '

Geologist: _d4 Fackeco ; ~ Company: .QKS . . .
Oriting Equip.: -L_.fe.{’i ' Sample Type: deal fike Protect No.

RMRS LOGGING supsnv:son | s

APPROVAL __. S Ta— e DATE

3 g wx | Y v |l H :

€ q 2 ; :

g§§ Eag BEe §§ 25 §§ i 35 i 555 SAMPLE DESCRIPTION

§ 3 3 23 ; - ! , - . 'S .

GM Il 0-3. ‘/
= . —lr Sand -silt -clay mixtvre Mrz‘gwwﬂ
) dack reddish brown SYR 3/3 ’
=/ = Poetty-grased
el - vb‘ oo qvmate ck, Mﬁ‘
R _ ,' qgrav ﬂ{ hg i J
(Mf!(-'h\fo(cum s«»d, Svbrovnded -
o 2 e Seff, “lcjkflyvmwff-
- - 0 [FI”J
¢
L
g T
3. .
. - - 3.4 - 4.0 Gravelly Cla [Al{.,.vmmj
4o . 8',“ ) cl- r ,/%, M. meloﬂ?" 2. 7
.0 |'t.0 4 d __</_/,/ P ooty —grnded .
/ ‘ravel ~ €Ub~"'5£/“°‘~ quatar s
4y - _JV,// ) J (o oS~ vh)
C r y.\- SAFf PINTI o
e e §” et /Y

48-4.5 GM((-" Cla-/ [A llmuuu_]
15-12.0 Clayey Grave?
jmw!(o I"\) qvantz. tZ’ dalkjmy 7,5{15
Sabqo\gwlar\ !
C{AY S'f‘lF‘ s /leT!\, Mol-f‘f"
[Alluwum]

NOTES: Generat USCS ls modified for this log as blom

I
1

Malsrials amounts are pstimated by % voluma instead of’x weight, Revision 0
) Baay broken core, :accurate footages measurements not possble. Date cffective: 12/31/98
{2} Coro breaks canm; be mmchvd accurale loomgo mpuuremonb not possible, - Page 27 of 28

Procedure No. RMRS/OPS-PRO.101
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v

us. nsrmmm- OF anuncv ROCKY FLATS ruwr i , “

FORM PRO.101A
ROCKY FLATS EnvmoNMBMAmemonpcysmnomom LOG PAQE 2 of_Z-
Borehole Number: cp3 ~-06 2- * Surface Mh\ . Svarvegeo! e .
Location - North: S« €ast; . Area: —
Oate: 3 -/-05 : — _ Total Depth: i
Geologist: A facken | Company: &5 Project No. X
Drilling Equip.; Pa‘wuf’robe i Sample Type: ot 7 : —_—
RMRS LOGGING supsrwrsoa S
APPROVAL e e DATE’
Erolt 2lhast wg [ ¥e |3y |0 5] ¢ g |
gég f*%@é «.§; g9 Eg it 52 £ IRge SAMPLE DESCRIPTION
| 6 //f C(m,e., Gravel as alove
- 17 P
o // o / .
120|120 |40 ] %
o/
-
_,3_,7
T / :
—/‘/-AV; : ,mdmg wn G
471
. o 1S -15.0 Sandy € i domcs geminl
,% é . 7/7 Jr‘du "~ g CYlIubY 3
~ / as a‘:o(fc . fivew an
{ AN EAthanien)
160 § 040} ? ., uf
“ r—-/é—-/ Jr‘.dny wnto .
o / /-IG.B “17.3 Sandy Cla..,, ATl frn ee'grmved
' l'L:’ cL = '-4/ . ‘[:(ollunc‘nuj '
§\ . Vr —-/7-—-1/ Iroding T
/ /{73 18.0 Ch‘yet{ Gra p
3 . &t -4/ /e as above ‘[;31
B.olteefz.0 / hnvm]
~ &1 / /st Pu:k Refusal at 8.0 1,
721 Dve 'fpfmen« of graved, Zml push nesded
S b refusal o 15, 0'fe. (2! anmy fom 1)
" / 3nd ,mA ofset 3.7 kst Refraal at M5
1 v, 7 f"/ -(3rd Ais) 123 1.5 Cloy ey Gravef
ns{as Y fmbshm YR 72, tl[ml\ red SYR
1. < . | . ; 7V-1uk(0 I,\ffubayhlnr 4/6
A4 20 | ,‘” by “vern SHFE, shgtt by moi ST Al
NOTES: General: USCS s modified for this log &3 follows: ; Procedure No, RMRSIOPS-PI}(?. |'0|
Materials amounts are pstimatel by % volume instoad of % weight Revision 0
(1] Badly brokan care, iaccurate footage measuremerits mt possile. Date effective: 12/31/98
{2) Core broaks mno} bo mawhed accurale toomgo rmnunmms not possivle. : Page 27 of 28

§4011-430.0134-930¢ Farm GT.4AY 03/01.47)

e e ot e ‘o




e e e,

.us. DEPARTMENT OF BNBRGY Rocxv FLATS PLAN‘r

: FORM PRO.1014
R ;?CKY FLATS ENVI,_!D!_(,)NMENTAL 'mcnnowcvsmnonmowwc PAGE §_oF s
R ehole Number; 1-o062 " Surface Elevation:  Sorves
(L):::ﬂon bjo v?;ﬁf?‘:’_'ew ‘-l——"m : ?ozoep"?o? / —
Geologist: AN W, (1, 9_/_VIWCIAL : L
Drel;:gg Equip.: zfn( -:;:ﬂ-“n Aipzo g:;'my -&L{PT_‘ :::':Ct No.:
RMRS LOGGING supsston ;
APPROVALY __ __ ° ! DATE'
éé"s..‘!- SEl.g] 5 | :
gg §_”§5§§§ 13) 31 Eg i ,§£ 5 ggg SAMPLE DESCRIPTION
| a - | e o-a Dum\jr WAL S - REA ST Cleciu
5 T e WW? 0-\"]' 2
%o W20 v mwﬁ&o med M"g
| 1 F 4 -2 . >/ SN, Fleng,
|z ; £-C PAaveL, WALGAD 4
_ el GC % QRUAZRATE ,  COSEE st p
" e ' e W Ceon, Sudeoninn) g, e,
\ " / FUCAD  TIACE cuv/é S
. g o ‘/ 21'-22" Clrvy Gy
22| 27 Yewodsh mw(wk%)
2.0/ : . _% FiNG qAavEL, {oev, &mq,Q
56 - / A LAl Quleas,
V2 | 4
ro— Cv 2t / %W/ Pb/
- 4 | | [ Y %22 ey, mer saand
x| | 22 Y 61%5/37 EoMe D -
; - [ 9T Lo psnamy pay
2 | (WABL \rLooucyo Dup,«N(/,
o Dfuwwubq
- o )3—24 AS NN ~Tel
2 | | #A-25 e /ony
—7— . ReNE Benloce FRAPLY
L Ji 222 .
L | el 22-25
: L 1| emmar  20-25°
R N N I e 00 )
NOTES: Generat: USCS s modifod for tre log s totow: 5 Procedure No. RMRS/OPS-PRO., 101
Materials amounts are pstimated by % volume instead cfx weight. Revision 0
. (1) Badly broken core, laccurate footage meawrmmshqpossbto : Date effective: 123198
\\’ . {2) Core breaks cannot be matched, accurate 1oomge nwuuremenu not possible. . - Page 27 of 28
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!'S. DEPARTMENT OF ENERGY ROCKY Fiats prany  »

LT

. ; | B FORM PRO.1014
ROCKY FLATS ENVIRONMENTAL 'mcmvo:'pcvmnonmomnoc PAGE /L oF 2~
Borehole Number: CE_?Q-ﬁél A " Surface Elevation; _. Stivewed N
Do Oy orth: Sorveged Fast: Surmpd o perace He fod "

e 2T . . o . - Total Depth: _f7.57 - ,

Geologist: _4 facheco — : . Company: YRS Project No.: :
Oritting Equip.: --E?LF*.LM:% —— ' Sample Type: deal fle -
RMRS LOGGING SUPERVISOR T T

APPROVAL . DATE

3 838} o -} K -

bl e T

! Egzsé' 25 § ; gg £ §§§ SAMPLE DESCRIPTION

aM| il l{o-3.¢ .
~ =11y Sand -5l 'be‘ml(.f\’fe .Mﬂ\?mivbp
1t dark reddish brow i, SYR ‘3/3
e | Peetly-grasted )
o 11| A Vs ki tat
CoOArse -medionm Seund, Svbrovinded

Sef £, rl.‘j htly noist~
[Ffl/J

LA

. —1 o 3.‘/-‘[.0 Grarelly Cla [Allunk.‘“J
40 |40 l4, 2 - ety // BogmptorRefy 7
. .0 : _q_/,/ FOo:z-yau:J — . cr
4 rav ~-Cvba v vaata.
4.5 : . ,-/'// _3. ‘ (o.o.s‘.;.) 7 :
c é 7 "\_ Sof t, ano 15t |
ve TS| F Y- o.s Graretty Cloy [Athuming)
R /7| 45120 Clayey Graved o '
. 7 A jmvcf(o.lu}).yomfi.tz Jalkjmyzszﬁ
-—6 —./ Skbqo\ghfa;\ . !
0 é c(ay -shff, r/fjl-rl.7 morsf
é - 1/ .[Alluvmu\_'] ' :
. ; __7__///
3.0 .so ¥ é i -//{A
——20 — ¢ — /
, 1y i ) /
8 |
| 2\ — 9 —
S |

NOTES: Genorat: USCS Is modifiad.for fhis log as folows:

BES

Procedure No. RMRS/OPS-PRO.101

Materials amounts are pstimated by % volume instead d.’% weight Revision 0
(1) Badty broken core, laccurate footage measurements hot possibe. Date effective: 12/31/98
(2} Core broaks cannot be matched, accurate foofage measurements not possile, . Page 27 of 28
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- Sigiae

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT ¥

et - e ree memg e .- - - R N

; ; ‘ FORM PRO.1014
ROCKY FLATS ENVIR y" NOT .
B AT ENVIF givmzo ENTAL 'mcmowcz :msm BOREHOLE LOG PAGE 2 or 2
Lot -Nogh: 52 G5 g e
Oate; J-/-05 . _— et =y
Geologist: A Pochew S ;:"'m_@',—’;——-—
Qriwng Equip.. PMPQ&:, . R : SW“"’.""YTM' w:romct No.:
RMRS LOGGING SUPERVISOR | f o |
APPROVAL - o | DATE
3 P 59 . o | z ' A
S H T g |3 E g g S ‘ :
1t E g 5‘;’5 1 i { i Sg i Egg ' SAMPLE DESCRIPTION
6C ' //{ C{@yey Gravet as above
P~ -% [-Allukunj
— /1 7,
l2oll20]4.0 . /7
— %
- /
| —-/3-% |
1% -
-—/¢—/// 7,4.4"" "~ G
72+ .
%o %" - "/ 195-15.0 Sand Cb-_7 ATh Jomcr 3nu~e
N cl | ?/ Jradiy wun (G itandamT :
0‘ . —/f‘—/ is.0 -.16. 3 C’dq.&’ Gravef
- 3 é- o "/: . as aLoU'C, [A “quMJ
oo | Iboldo| ¢ 4
= - g —/6-—/ Jr‘.dna',,:fo
) i / -16.3- 7. 3-5&&\1-1 Cla.1 ATl fenee 3mw—f
‘Js CL - -7/, [( I .
I L, VO iy St
_.,7_/ grand. ton .
b /“7-3"'8-0 Clayey Graye
N &/C_ o ’ 4 as anVc‘M{ 7 .
B.ofi60}2.0 / [Alva] |
— ’3—//’ IS; Pv;: Refusal at 8.0 .
, | SV T presence of graved, Znd push nesded . | -
- - -~ / 204 Pvﬁ‘ mf::al 479.0"{4.:(2/’?:7'6-“ 1)
M _ / 3rd push offset 3.7 iest. Refusal a 105" :
1.5 |0|_(') . . . ;/ TD- ﬂ'nkullm 5)’[? 7/2( g€ llerngh N./_fyg
1.8 . r i 7"“"""7”“*"?—tk(o-l:\f$’u6agy-kr 4/5,
: : N A 20 7 oby “vesy SHfY, shaldty "‘.“""'f_m//l-vnilnz
NOTES: Generat: USCS is modified for i Iog as folows: ¢ - " Procedure No. RMRS/OPS-PRO. 10!
Malerials amounts are pstimated by % volume instead ‘of;% weight, Revision 0
(1) Badty broken core, taccurate footage measurements not possile. : Date effective: 1273198
(2) Core breaks cannoj bo martched, accurate footage measurements not possivle. ate ellective:
_ _ L . _ Page 27 of 28
4401 1430.0133-920% Form CT.40AY 03054 o




Kwow

U.S. DEPARTMENT OF ENERGY Rocky FLATS PLANT Y

| ~ FORMPRO.101A
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE [ or 2
Borehole Number; CP39-063 - " Surface Elevation: . S«reyes T
Location - North: Suteyed  East: sarjesed . Aren: _D3Pad T ' '
Oate: _2-:28-0€ . —— - Total Depth: _/8.07 "
Geologist: —ﬁ-ﬂaﬂ&‘o N . Company: ¢Ks - Project No.:
Oriting Equip:: .._ma_f_’ggg_ - Sample Type: Deal 7»!;.9 , B
RMRS LOGGING SUPERVISOR | '
3 4 g ux | ¥ ] X :
£ Q) " .
g§§ Et%&?ﬁgﬁ g§ §§ j §g g SAMPLE DESCRIPTION
' aM ’ 0-3-?54“1__‘”{—‘ ay h'sddfeﬂiﬂxg ".‘W‘eﬂoa
- - dark reddish brown Sy 3/d4
Peorly-q raded, _S""ﬂ'\gulm ravels
— ) — [rlvastaite (o055 J
Fn’l
—Z—J
1 B T ’
lac = 7155 Clayey deavel . [Mahve 5]
‘ WOC. . J/ Re\a.(duh breawn SYRSH
to0 4o |40 ' /‘/ Pincish g ray SYR /2 :
—‘f——/ Po.ul:, grnded, suba hjulaf quanta.fe
% " dark gray SYR Y/,
03 ' 1% £
and -%
. —7 — / :
Q s o
50 3 , A :
L L E § —8—//‘/’ $.0-12.0 Claqey Grwe| as above
‘ 3 L / (2nd Pish) :
3 N2
& | _ ,A’ Mece Gravef o
3 il - -%-lsf Push Refusad at 9.5 ft.
o . ¥
. 7 — ~
NOTES: Genorat USCS & modified for thia log as foows:’ - Procedure No. RMRS/OPS-PRO. 101
Materials amounts are psthmobby%volmhn&dd}% weight, ‘ Revision 0 -
(1) Badly broken core, laccurate footage measurements fot posshole. Date cflective: 12/31/98
(2} Gore breaks cannof bo matched, accurate footage msasurements not possible. " Page270f28

. $4011-920.01 34.9)00 Firm GT,1AXOI0I )
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

' FORM PRO 101A

Borehole Number: _£P37-063

ROCKY FLATS Envmokmmu mcnnowcv SITE BOREHOLE LOG

PAGE _o¢_ j 5

Surface Elevation; -Sur vﬂtft/

Location - North: ___m;g-’“r {__East _.-_9_ ,Q;d Area: Y03 Pnef _
Oate; _2-2Z-05  TotalDepth: __[p.0" -
Geologist: _L_.g’ » " Company: _URS Project No.: __ '
Oriting Equip.: Leogs Probs f Sm!ﬂm.fl's: 2ol Lube —
RMRS LOGGING SUPERWSOR o
 APPROVAL : - ' DATE’
Ir.|B sBail vg | ¥ 8 2 ks
9“ y
Egg E ggs §§ 23 §§ 3 %5 £ 558 SAMPLE DESCRIPTION
) . £
1 . Ge {/- A Clayey Graved -see a bove
- - / va@(”vu‘l:f(, dK g™y SYR YY)
///( .S'ul,‘nawh—q crvs had
e fed
4 / jr“d‘“ﬂ wmto 6(‘\"6'”3 C‘“’_‘j
= ""/ Rufduk bown 2.5yrY4/[Y
12.0 |120| 4o _/2_/ 571f‘F .S/ljkfb M.ou‘f'
| -J/ less gravef . ‘
?
_/3—&
I /ot Sitty Sand stone N
| vee B J‘ : i redduh brown 2-SyR 0//~(
—s—{|:
' - -.-1'.'_ '1‘]
Ip.o |16-0} 40 -
o {1b01%0 —/6 .rg TD=(6.0f
= - 6aWM S‘f'e'\ OF (OMPOJI.Q SAWP'Q:
mul*dln 0-0 pli/q Awmenciuna, .
17— Exe 1t bad
_ €ss cotfings perm a/ 'Iogo a
e - s hole. -
-—/&—-
o R
NOTES: Genorat USCS is modiied for fhis log as folows: - Procedure No. RMRS/OPS-PRO.101
Malarials amounts are pstimated by % volume instead of!% weight. Revision
(1) Badly broken core, (accurate footage messuremetts hot possble. Date effective: 123198
(2 Core breaks canno;be matched, accurate foorage "PBUMM"" not passiole. " Page270f28
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U

,,9,

5. DEPARTMENT OF ENERGY & ' v
U.s. p b ROCKY FLATS pLANT | " 4 N FORM PRO. 1014
ROCKY FLATS Ercv'\;xanoi?;zm.w TECHNOLOGY SITE BOREHOLE LOG PAGE _{ of 2
" 3 . . . Sunwve . .
30'!"0'0 mr : Surface fon: yed .
D:tl:a:ﬂon-’ or:. . EMM ¢m'.07 3.972/0,; - A
Sealogist: 4. Locheeg — - cmh'ms' — Project No.
Orting Equip: Lexe PpRe — _Sample Type: Beal7oke -
RMRS LOGGING SUPERVISOR D
APPROVAL __ —— ——— _ DATE
Eralt. 2fadl oc (3 e |z ® g o
g§§ Eagsg% gg gg ég gE ‘g’g i? §=§ SAMPLE DESCRIPTION
. 6” ; 0—3.34-‘4'.‘1‘/%" Aty hl;”’eﬂiﬁj"-ﬁ"‘eﬁoz’
o - dark redoish brown SYR 314
Peorly-qraded, S“qu\anlM ravefs
e [ jvartziie (0.05.5) J
/ y [Fl'llj . "“7
2
z,? Ge 5 Y 3;o-Clayey Gravel  [Nahve Seil ]
, e L 4] Reddich brown SyR SH m
40 Jdo Jyo'| / Punkishgrmy Syg afs |
- : —-‘f—-/ Pg.ub J”‘d“f/ yubhhjulaf ?Um'vak
/,L‘// dark gray Syp v/, :
o> 7 B
Voo 2
—S ‘.—%
..g..'._a/:/{
.
o
. —7 _./
} 4
0.0 {8040 g -g—-//; $0-12.0 Clayey Grawe| as above
: 2 )/// (2nd Pysh) _
A | )
% 9 1" '
4 . - ),4{ Mece Gravef
¢ 1 - ../-m Push Refusal at 9.5 ft.
S : %
_ ‘ . 0 Vi

NOTES: Generat: USCS is mocified for fhis log as fotows:

Procedure No. RMRS/OPS-PRO. 101

Malertats amounts are pstimated by % voiume instead of:x weight, Revision 0 -
(1) Badty broken core, laccurate foolage measuremerts hot possible. Date effective: 12/31/98
. (2) Core breaks canqo} be matched &ccurate loomg.o mlmmmgnu no! possivle, : ; Page 27 of 28
1403191001 34-9108F oem CY.1AYOMO1 0 o '
e — e .




U.S. DEPARTMENT OF ENBRGY ilOCKY FLATS PLANT

R

FORM PRO.10j4

ROCKY FLATS ENVIRONMENTAL TECENOLOGY SITE BOREHOLELOG PASE.S op o3
Borehole Number: _£P37.063 . . - Surface Blevation; -Surveyed :
Do ooy seayed_ Cas SCTRd T Avew . 903 Pad '
ate: - Y u . . ”re ‘2 e
Geologist: A-Pockeco : ' : ;:hmlpg;ymh Mﬂr.o V Project No.;
Oiing Equip: Peelr PRES 7 — Sample Type: _Dwel Tube o ————
RMRS LOGGING SUPERVISOR T A —
APPROVAL oo H DATE
z . 1 29 S ! r_ ! . g : '
g #8da3l ¥ - ; ; . .
gé? Eagsggg g! gi g? j §§ 35 5=§ SAMPLE DESCRIPTION
Gce Vs, 7 Clag&j 6chP —.Ir..tv arbaw
- - / jmudn,vmfz:l'e, di g™y SYR 4/,
P / S L‘ha\ﬁh—\, crvs had
] / 3"«&‘0:? w;fo 6({\'8“3 C(“y
P~ *% Reddish bown 2.syp ¢4
120 {12.0| 4o /2 / Shif) sh gt by morst
. _1/ less gravef . ) )
._/3_%
o mZ
N — i/ 5‘[{3 Sand stone
we JERL s
| - ] redduk bown 2syR ¢y
1. '
{9 '
—/5 =11 |
1.
’ l.0 Jt6-0 W
0140 11 =100
= -1 éaWM Sereen of~ fa»ﬁo: :.Q Squk.f
7 ‘resvited «n 0.0 Fﬁ'/g Aurernciina .
Excess cutfings pérmﬁ?q’ t g0 badk
- - u:\ ‘\ok’. - .
—/6—

]

NOTES: Genorat USCS s modified for this log a3 folows:

Procedure No. RMRS/OPS-PRO.101

Materials smounts are pstimated by % volume instead 'cf}* weight, Revision 0
(1) Badly broken core, iaccurate footage measurements nol possible. : Date effective: 1273198
- 3 (2) Core breaks cannof be matthed, accurale lootage mpasurements not possitle, : Page 27 of 28
\';d? . . . . 5 . - | . ¢ . § A
10011.430.0130- 105 Form GY.AAYOL01. 3 ’
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Investigation
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Borehole Logs




.;.s DEPA.R’IIMENT OF ENERGY ROCKY FLATS PLANT . . < . FORMPRO l'OIA-;"

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLELOG  PAGE 2.0 L |
Bo:ehole Number: Cﬁ 3? -0 6 4 Surface Blevation: . Saevegy - - .
7nh _ﬁﬁm_eastﬂm_ | . Arear %0°U (90} VAW '

: Date _ - Total Depth: '
Geologns{: L TwfA : Company: URS Project No.: szlo:oo
Drilling Equip.: .AMS WEEPROBe Q626 TITAN Sample Type Avg Dus Ig_n, :

' RMRS LOGGING SUPERVISOR o -
| ApPROVAL - : . DATE _
1z, 182 g e lw . '.ug.. ' oz v B . -
o x|€, $8&al e S:{ 2w :5 28| zc, |58 o e
Egg §”§°§.~f§ 33 §g§§ gg 3 ; §§'= §g§ SAMPLE DESCRIPTION
- -g 9.!1 . - {7 a -'..._ ZIG -3 . L
. | el : @?_'[ o :5'
: . - 55 - ) = e 4 l0¢ - sngQ w/ 5(7:.\&{
AP Sc._”__/// ow;(re‘Q "5YR 5/(0
i . ] 3 e T ,qw\ Su(oaw\_swla\r .
s | _/o)/y .fool.‘ly --5!'0\ 9@(,0 RIGOgPM_‘l
- . . / ?j‘% )':”5( / VKOIS-)L -
(2.0 —’L—/ s ‘ oL

|

]
N
)

.

|
(;
I

I
' —
NS
!

sy ‘~w‘o AE?QZ‘, USRS CRE
(,5‘\1‘ 9(‘@7 5'7 7() 'h"lqo w{ﬂ,\ [ORES T
o(/uc' o 25w otz stify e
. sl j\\ﬂ/ word g swtrmmo s,v.,,l i E
CWTHEQED BCDM o

:f\\u T




R R TR FURMEKUI01AC

) .. ROCKY F’LA'I?S ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE_1 oF 2
) . Borehole Number CP39- OG: s 5 a3 Surface Elevate(qn. jul}t\r : . 1.
- Location - No ___\_'s.a__ 2004 Area: 20-U1 (q03 ¢x o .

- Date: =319 7 % ’ RIS BY Total Depth: /2.0 FL- 6;5
Geologist. _Z Z TWT'\ Company: MRS Project No.: Gkuowo
Dritling Equip.: AmS FONERPRORE [620 TANS Sample Type 5345 Q Mg.

'RMRSLOGGINGSUPERVISOR L e T N
 APPROVAL - - . . . DATE : : :

e

-2

INSOX
TOPBOTTOM
INTBAVAL

Of COrE |
oot i

. $usoL

’ SAMPLE RlPﬂON
_ . B&‘)W\ 733 2 3Ry

] F“-L f .". 4 ‘ Of 3’} quw”y 5(«40 ) R B
SVJ"' | '-— o‘!. . Very J{( 5(‘;7151.‘ bawy\ /O'L'S/)_ ;

[O‘ N ‘. ‘ . a. S'M\lwquy_o,/ zuqr‘f'z. r/sl«v'H7
LY E R T B O B IO S o e I (R ~

DEPTH IN

o rem

omaINSIZE

ostmeuTON |

TOPBOTTOM
" JOF CORE.

. sgooma

RUMBER
" emACIURE
anate
- - (V) .
THoLaaic
100

N

MEASUREMENT)
1 samei”

by
S

: ~§\

-
.4 @
LA

3). 8.0. Sq-—J}; 9 mwf—utﬂ c,[, - _.-
3')L¢‘OV~J Lfowv\?s- Y& 5/8 1~ >
Cwhide 7 s5ve 2[4

COArSQ. g 609/‘(2' 3,,_‘0 D

submm& gtete, o, ,_' 

‘ 211_ .

W
NS

™
S

xxx\:\\m

S

[-IN' iz ‘, "'“d aatyr rnps ‘f‘o h}r«evﬁ . 1
g2 sav\gln }«be_j '

90’12"' - Se 9 Jn.uq.l s
?MW‘\ in $9e T1E v T
it 38 SO
Co«f‘5¢ (y‘opr7 5r¢\ AT
5M‘9(‘0\A,\A) ¢ z‘ - .o K
w\f“L snvu\_ C(Q/ (( jo "/.)-,.,-?

" Frocodize No, RMRSOFS R




J.S DEPAR'IMENT OF ENERGY ROCKY FLATS PLANT

.FORM PRO:1014

-1 ROcky FLATS ENVIRONMEN’I‘AL TECHNOLOGY SITE BOREHOLE LOG
. Borehole Numbei: £p31- LS~

- Location -
- Date; _ @’*37&( .

rth: East:

WA

Sul‘vg

Geologist _Z_Tu{A

Drilling Equip.: AM&MAM

Surface Blevation:. Suryuey ' 1.
. Area:" 20-t1 (903 ¢ d\ . L . ;
Total Depth: _[X .0 £1

Company: URS

Sample'l'ype Anig Q : :L\g,:

PrOJecl No Gku o100

' RMRS LOGGING SUPERVISOR

APPROVAL

1

/

. DATE'

70'1!0‘"0“

L4 I

1‘
§

vecs
SYMBOL
OEPIM N

N\MB!R

maox
. sgoona

}lﬁinmz'l i
‘OHTRIBUTION,

' rnicrm "

g .
LA

SAMPLE DESCRIPTION. ~~

578
¢

1o

&

Ry
S
l:
T
|

A
=
I

~ 12.0,

Nl

:\\\\;\.\\\\\\Z‘K'i '

‘TD A;'], I

Thg e

: "80 \P

152

-*go‘»‘ . S{;\ﬁr Jr“”’, a.'k.r aé,v-e ) ; -;'.,

L-S‘u-‘b "'u&c. 4["\0....‘ le.o “(9 S’ U"\—S G'\\"y R T
’ Y\o ‘ﬁm(k 1= b\»\.+¢" Pags. LJL\M l

Cf' ’ N A“A"ﬂ ﬁ!/ﬂﬂtn'f ('0.

el AR & B

fm-+ o, 5. GPD oF Ay 3/:/0;7]- .
Spjes 37 - G po wlig fople ]
i cf- os'rs'] R |

,jlf % ~te, 0 Ghu ﬂ dﬁy 4
CAght 5oy SV 7 m#tuﬂwﬂ. o
o/’wt a//du-f lr_f" (p/eS’ Shie I
: 5\5“ y Llmariered
,u o 78. ‘WJ— &DRDLKD 1.
C(A7’ jr47 57/ 5’// u[ Sav-\e S
%ﬁr"‘) ol(Je YQ((UvJ 2 5‘)’6[3 -1

erajcs"—" ‘-\
5’(5‘41’{ f'v"\ff «-5}4-'1-!:37" '
V'QI\7 ﬂ-l

1S

8

. Procedmmmyomm —




- m.nmmnr-cr.um

- e e commma

FORMPRO.1014
'mxsl.oocmc sursawsoa = - —
. APPROV. T —e L DATE
Iy é’x 0Tl & 1
g? 3§ . "s.gs fi é! i QQ g §g§ smpusosscaupnou
s 33 —l 1 8] —_— Bt’CﬂN 0237
3.0 e . - . N " O- 3.3 R G’KV¢/’r s‘:‘\CD ’ A .
:{o‘ ) . (; - o ,. 'V?'\/ J‘(( Sflr.;’r\ 54‘0«..»—\ lo*(93/2_ S
- . _'-. ,0 , p—\f/' boxf‘:t- Vl[/ JCQJQGP
L 8 N ‘) - Sl rcw-\o zua I"{"L 3’: Lf‘l
SW =L » mot D ! LL-—J
3.7, — 3= .v':
T S Vg I N SR cu ¢ 5mv (cabl,
g C : ey Hm
| A. ? L(—/ favxol‘ f\mkul\ 9»\\7 7.5ve 7/1
40 3,7_: ;’(‘.o & :%. H r(n(L 75&‘ 7+ COAPSQ)
3 B : - -ﬁ/ roor\/ ch,QL o»».ﬁ
! 1{,0 —-5—-; ’ iMGPT21+ er /.
o | %
| ~7"7~/{//’7
150 4.0 . / g.0 ~12.0 CIG yey 5(7.\/«/ w/ S'q—\:ﬁ :
1 / | . - -/ qsvc\bovo’ Cx ccf'f' )A//ow.tfs rcﬂ s
wl || _q-,y IRTS f e Trasy |
NOTES: Gonerat mamhmw”m . PmcedurcNo RMRS/OPS-PRO. 101
Matariats amounts are pstimateds by % volume instead of% weig Revision 0
meamybrmno:: uoamo:cy:mo hd : Dato eflective: 1231198 |
' _(awmmmmnopbem m«mwww'mwm- _Page270r28




J.s. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM PRO.101A

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG
Surface Elevation:

Borehole Number: ce 33 Db G:

PAGE__ 2 oF _L
Sunrvor )

Location - Noth: Snfvey East: _Sulfve, Area: 9011 903 0o V°
Date: 3/ gloy : ' Total Depth: _20-0 TP .
Geologist: __Z TUT A Company: :1URS Project No..GR 210100
Drilling Equip.: LMQQWL__ Sample Type: _A™S Puac THBS
RMRS LOGGING SUPERVISOR ‘
APPROVAL DATE
3 3':§§°§ FIHEME: ';'é g | 2 g .
§§§ gaéggg §‘§ T §§ | g3l iE 338 SAMPLE DESCRIPTION
e I » < ° ce | ° = :
= - . 3 i il I ot 7
. , T o
o 7/
. _% |
—,1—/— e - ] / .
g ps / 12 ’\154' Cey oy erd oty
, 4 - _/ S8, ye (locorst Fed) sYR 5’76
0 .
. o Y Cocrsa )’>oorl/ J%(Dq_o su,(prov.afj
Comfos L / . )
M,éf) '3._" ) Ti}(t‘ (“I‘/
wy —'w—*/,
' 6/3 - _/,
2o ///
— (5 % |
T 54 hert BK
%'g . : < 10Ge , ’7 _
A1 beo 7:.9' “; 'u__ ("—V,/// ik~ 19.0 Clay,
. . v Vet o . 14 a
S o A A s sy /i n#u A
: CL__)7_/ olive S¥ 5o | very 5-[-, :
' % 5('314'\(‘ woﬂ'f'
Z

Cl/\)c ATHE RED BODQOCKJ

N2

(4.0- 20,0 D Mo 1'{6(_8\115@4/.

A

NOTE_S Ge-r'\—ez?al USCS is modified for this log as follows:

<~

Materials amounts are estimated by % volume instead of % weoght Revision 0
{1) Badly broken core, accurate footage measurements not possiblq . ' - Date effective: 12/31/98
(2) Core breaks cannot be mgtched. accurate footage measurements not possible. Page 27 of 28

Procedure No. RMRS/OPS PRO.101

(401 £-930-01 34-930% Form GT.1AXO01.97)
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Groundwater IM/IRA - 903 Pad VOC
Investigation
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Borehole Logs




.

3’.6 8.0 ‘/,o

us, osrmmzm- OF em;ncv v
lzocxv FLATS l’l.wr - FORM PRO 1014

Geologist; acheco
Oritling Equip Pov’chrabc

Borehole Number: CP32-04) PeY BOREHO!
Location - Nomém%m ' Swtaeggwng _Surveyed
mi&%jﬂos - 2 e

o : ‘- : . P

ROCKY FLATS ENVIRONMENTAL nmomm BOREHOLE LogG P*GEAOF x|

éiramp Suburg f—)lefc (I'H)Po“él—
Compacted soft - cky .

Saind~ mud.-~canrze g svbavnded
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT ¥

.

; o FORM PRO.1014
' ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE _{_oF 3
Borehole Number: _LQ37-03( - Surface Blevation: - Surveyed
Location . North: Su —East; _swieyed . Area: —
DB‘e: J-Z-QS . i - : Tm‘low: z2.0° -
Geologist: A:facheco |~ . Company: = Project No.: -
Oriting Equip.. _EowecFy - — ©  Sample Type: _ Le , —
RMRS LOGGING SUPERVISOR -
_APPROVAL — —i— _ DATE,
Eyolf, sBbast oe |¥u | gy | 9B g ] & [a ] | .
1|E, 1Bk L | & [
g§; § 55;s§ SHIIL ' { i sg i ;s. SAMPLE DESCRIPTION
) fam T[0:01 Sadsitr-ctoeg minion iz
L - T [.g'd‘ 4[7 SyR 5‘/3/ Coa'xe—tnel.m,
03 ( Fil T
=1 =//,10.9-
A"x ac //’ _ 96!4)1-7 Gravef with jrace sand
- ad 4 pinkish SYR 6f2 )
' 7/, M-qdwclz:ﬁ ;ubau.?vl..‘ I(O-Iﬁ.)
=2 — /// Pootly—grodhad Ak grayq sTR 9/,
T An* = q% : ¢ 1\3( “U mest
o : 77 "
EAI —'3 —— 7
. BVx = _Z 7 uc.h.b/q"M"Z SMJ <527,
1 174 k Ceddish barm 2.5 3 /4
.0 l{ao I-G. ' . ,/__1% Subrrvnded, med.
jttd A% N -//“
¢9 1. /
e ~
. . - %
[~ ¢ — ,/4
/’
@J&o 4.0 . 9—-/ C/drpy Gravd 4fﬂbt/e
NOTES: Generat USCS is nptﬁ:ﬁgd.gofmlog s follows: : Procedure No. RMRSIOPSJ’{(O'.IOI
Matarizis amounts are pstimateld by % volume instead ofi% weight. Revision 0
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(2} Core breaks canno} be matched, accurate foorage .n?uumnens‘ not possivle, Page 27 of 28
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u.s. DEPARTMEN‘I' OF ENERGY ﬁOCKY FLATS ’IANT *

ng.,'igg"&-—-mm_c . Avom _au3 fad _ =

A FORM PRO.101
ROCKY FLATS ENVIROA mcmowcvm non.'mox.z G PAGE 3 oF 3
Borehole Number: _CG3T1-086 Surface Blovatinr LO ;) =.0F3,

Oate: Total Depth; : ;gz.o,’ -
Geologist: A.facktco -~ - — c ‘
Drifting Equip.: ._____EQ__, . ﬁ — Sammpip a: leype lirolen No.; F—
RMRS LOGGING sursrwxsoa S
JLAPPROVAL . L DATE
3 2 v | ¥ ¥ s |- A , .
€ a2 " . )
g§ EE s§§ g §§ ;E 52 5 §§§ " SAMPLE DESCRIPTION
F i k| e 15 R )
202 i 195.0-20.2 c“& samg
- N {'v\baujv-lu,quz_, MD|S}- PiD= ’PPW\
20.2-22.0 Silhy Sandstone: _
—2l—1: | - bown 2Syrshk b g)elrtmtskbmvw
: o 9myish basm 10YR S/
L mod. 3 RSt
fire svbfwwd quaatz ¢
220122017 .0 12 ' Th=22 " WPM&%MM
—ZS- X
T
—24—] .
-”_
P Wo==y :
—u-ﬂ
'-‘28’—1
A % |

NOTES: Generat USCS Is mociﬁod loﬂhh log as follows:

Procedure No. RMRS/OPS-PRO. 101

Matarials amounts are pstimatets by % volume instead ofx. weight, Revision 0
{1) Bagly broken core, \accurale footage measurements not possible. Date effective: 1273198
{2) Coro breasks cannoj bo mmhod cccume tomgo nfpummm not possible. ; Page 270 28

14011-430 01 14-2)0Y Farm GV, 1A% 0301,

- e s oess b s




us, m-:wutmm- OF snuncv kocxv ® :
FLATS l'um'r . FORM PRO.1014

ROCKY FLATS ENVIRO NMENTAmenNochymnonmomwc : "Aeé_".or:.?.

Borehole Number: CQ37-
Location - Nomﬁ%ﬁ— " zu.d:eoElevdlon ?urmcl

Date: _2-2-05 :
- Total Depth: _22.0" °
Geologist: _A:Packeco . : Ay .
Oriling Equip: —&“3—3-9-' Y S—— gmm%r ProtectNo.,
RMRS LOGGING supsnv!rson ' P ’ =
‘APPFIOVAL ' oo — o DATE ____
Bralt flhat e 8 w08 || . 0 .
3 ‘ 4 ] ! ‘g . .
Eﬁ 5355555-35 §§ §§ i 'S'g it E SAMPLE DESCRIPTION
| T fem J[o-01 52«1-&/7‘6(4'1 Y
b - ] '9"‘1 SYR ‘// m'C’:d'l’f:;'cl m"e
09 . b [r il /90!4!2
A wim ZA 2
voc ac //, 7Clafey Gravcf wit Jace sand
S /A Pirkislhgiay SYR 62
. Y/ - qua~tz. ‘5’,:-"0 loan (0 Im)
. e 2 ] f“f‘t)"ﬂ"‘""(‘:/ dkaru, SIR Y/,
—ﬂ%‘kbﬁv‘,‘ - - Skz'cf‘v moist .

72:{{10/:1"(«*2 sand <572,
k reddish bavm 2.5Yg 3/
$wbr~m(d med.

i.,
T
\?\\\"\\\&\\

Yo Hoo |16

X
R
!
O

C- ‘ —-_S' e

1
}

R
N

-
|

I TTRRIN

0ls.o0l40 :
— ’—% CI‘.‘)'P}' Grovel ac g liye
47
N 10 / —

NOTES: General: USCS s modifiod for thi log 3 folows: - Procedure No. RMRS/OPS-PRO. 101

| Matariais amounts are pstimated by % volume insiead of'% weight, A Revision 0

. - (1) Badly broken core, iaccurate footage measurements hot possile. - Date cffective: 12/31/98
. ,_gg (2) Core breaks cannof be matchod -ccume bmgo npnmmm not possnato Pa.g ¢270f28

1401 1-930-01 34-9 304 Farm CT1,1ANO01.47)

4




US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT ¥
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Appendix B

Contact Record for Completion of HRC Enhancements at the

903 Pad and Ryan’s Pit areas
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE
ER REGULATORY CONTACT RECORD

Date/Time: . September 9, 2005

Site Contact(s): Annette Primrose, Karen Wiemelt, Norma Castaneda
Phone: 303 994-2761 303 966-9883  303-966-4226
Regulatory Contact: Larry Kimmel Carl Spreng  Harlen Ainscough
Phone: 303 312-6659 303 692-3358 303 692-3337
Agency: EPA CDPHE

Purpose of Contact: Completion of HRC Enhancements at the 903 Pad and Ryan’s Pit areas

Discussion

As described in the Interim Measure/Interim Remedial Action for Groundwater at Rocky Flats
Environmental Technology Site (GW IM/IRA)(DOE, 2005), amendments were to be added
directly into the subsurface downgradient of the remedial action areas for the 903 Pad and Ryan’s
Pit area to enhance or improve the naturally occurring biodegradation of VOCs and enhance
groundwater quality. Downgradient of the Ryan’s Pit remedial action, the material was to be -
inserted into the subsurface through Geoprobe boreholes at an appropriate grid spacing to cover
the area with the highest residual contaminant concentrations. Insertion of amendments at Ryan’s
Pit and the 903 Pad area was completed in accordance with the GW IM/IRA as described below.

Ryan’s Pit Area

Ten insertion points were placed within an area along the south wall of the previous source
removal action at the south wall of the former Ryan’s Pit excavation, where the highest residual
contamination was present. Insertion of Hydrogen Release Compound (HRC)-X ™ was initiated
on June 20, 2005 and completed on July 6, 2005. HRC-X ™ is an extended release form of
HRC®, is made with a proprietary, environmentally safe, polylactate ester formulated for slow’
release of lactic acid upon hydration to biodegrade chlorinated solvents. The ten points were
completed to a depth of 9 feet using a Geoprobe™ as shown on Figure 1 and a total of 510
pounds of HRC-X™ was inserted. The area was checked after material insertion, no subsidence
was noted. Upon completion, the area was revegetated. ‘

903 Pad Area

In the area of the 903 Pad remedial action; material was to be inserted into the subsurface in three
arcs through the eastward draining paleochannel that is the primary groundwater flow path for -
this area. These arcs were located where there is the highest possibility of residual contamination
and groundwater flow. This will enhance groundwater quality in this area by creating a reducing
environment that will assist with the degradation of VOCs. The results of the investigation that
determined the area of the highest residual contamination are présented separately.

Insertion of the amendment at the 903 Pad started on June 30, 2005 and was completed on August
12, 2005. A combined 5,710 pounds of HRC® and HRC-X™ were placed into insertion points as
shown in the attached figure (Figure 2). The insertion points were placed along a series of three
arcs using either a rotary drill rig or a Geoprobe™ along the major groundwater flow path

ER Contact Record 6/20/02
Rev. 1/17/05
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through the 903 Pad area. Each hole was filled from bedrock or below to at least the bottom of
the clean fill dirt brought in after the 903 Pad remedial action was completed. For insertion

points where the rotary drill rig was used, a larger diameter hole was present. At these locations,

the clean drill cuttings were mixed with HRC® and HRC-X™ during filling of the insertion
points. The insertion points were all inspected after material insertion was completed. The
material did not subside over time and no additional HRC® was inserted. After completion of
material insertion, drilling equipment was demobilized and the area was revegetated.

"Contact Record Prepared By: Annette Primrose

Required Distribution:
M. Aguilar, USEPA

H. Ainscough, CDPHE
J. Berardini, K-H

B. Birk, DOE-RFPO
L. Brooks, K-H ESS
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